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REPORT OF T!E DIRTCTOR OF ThZ HOSPITAL

October, 1923

Gontlemen:

During the year no noteworthy change in the personnel of
the staff of the Hospital occﬁrred but word has just bcen received
of the appointment of Dr. Christen Lundsgaard as Frofessor of Medi-
cine in the University of Copcnhagen, one of the first academic posts
in medicine in Europe, so that Dr, L&ndsgaard will undoubtedly leave

before long to assume his new duties. He first came to the Hospital

in 1917 as a Fellow, remaining but one year. He returned in 1921 as

Assbeciate in Medicine and Resident Physician. On July first of this

year he was advanced to the rank of Assoclate Member. During his con

nection writh the Hospital Dr. Lundsgaard has carried on important re-

searches in connection with the physiology and pathology of respiration
and the success of this work here has undoubtedly been largely instru-
mental in causing him to be appointed fo the very honorable position in
Copenhagen.

His departure will leave & vacancy vhich should be filiéd as
sbon as possible. During the past decade there has occurred & gréat
increase in interest in the atudy of diseases of disordered metabolism,
and there are nov many more men trained in the application of the sci-
ence of chemistry to the study of diseases than were available vhen

the Hospital was opehed. Consequently a constantly increasing share
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of the Hospital resources are being devoted to this lzind of investi-

gation. It is therefore important that a cliniclan with a thorough

training in chemistry should be secured to complement and assist Dr.
Van Slyke in the investigztion of discases wetibolic in nature.

Of the Residen: Staff, Dr. Boots and Ir. Dahl have re-
signed, and Dr. Crawford of Edinburgh and Dr. Andrews of London have
received appointments as Assistant Resident Physicians.

It 1s gratifying to report that very substantial progress
has already been made in the two new undertakings first mentioned
in the last report. Especially importan® have becn the results
obtained by Dr. Rivers and Dr. Tillett in the investigaiion of

chicken-pox. The details of this work are given in Dr. Rivers' re-

port,

The division of the work in the Hoepital into several
parts, each carried on by a group of workers working more or less
indepsndently, has progressed and this is reflected in the present
report wnich is chiefly composed of the reports of the heads of the

various divisions.

Infectious Diseagses of the Respiratory Tract. ‘

_ The studies carried on.have dealt dhiefly with problems .
relating to pathogenesis and to problems relating to the biological
properties of‘pnsumococcus.

Pathozenesis of ngg Infections.

Dr. Stillman has continued the study mentioned in the les.

report concerning the disposition of pneumococci and streptococei

which have reached the lung following spraying. The tentative re-

sults previously mentioned have been confirmed and the conclusions
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In a contimmuation of this study it was found that if al-
cohol is administersd to mice and thie mice are then exposed to air
containing pneumococcus in suspension, there occurs a delay in the
disappearance from the lungs of the inspired bacteria. Although
pneumococci will disappear from the lungs of normal mice following
inhalation within four hours, in mice intoxicated by either inhala«
tion of alcohol or by interperitoneal injection of alcohol, the
period of removal is delayed in most instances until after 24 hours.
Furthermore, whereas the blood stream is seldom invaded in normal mice
following inhalation of pneumococci, about 40% of intoxicated mice
devalop a septicemia. In two instances pneumococci were found in the

heart's blood of intoxicated mice one hour after inhalation. i

-

Acute alcoholic intoxicatién also markedly increases the
mortality of mice following spraying. Whereas only about 3% of normal
mice die from a pneumococcus septicemia following spraying with pneumo- |

coccl, mice intoxicated by interperitoneal injection of a 10% solution

of alcchol or by inhalation of alcohol have a mortality of 30% and 509
respectively. In arder to determine whether the administration of al-
. cohol is favorable to the 1n’v’a§ion of other bacteria, streptococcus
hemolyticus and B. influenzae were also used. The effect of intoxi-
cation is not as definite where these organisms are employed in the

experiment as when pneumococci are sprayed, probably because the bec~

teria mentioned are not removed as rapidly frcm the lungs of normal
mice. However, even when these organisms are employed, septicemia is
definitely more frequently encountered in the intoxicated mice.

" Dr. Branch "i‘s“'making a histological study of the lungs of !
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the mice which heve been spreyel with bacteria, with a view o odtuin-
ing infcrmation concerning the character of the sarliest reaction wnich
occurs when bacteria are implanted in the lung by inhalation.

Following the srraying of ncrmsl mics with pneumococci, in
ne case has a trus pnsumonia resulted. In some of the intoxicated
mice, however, definite fibrinous pleurisy and marked congestion of
the lung parenchyra have been found. In certain instances mice have
been sprayed and then at a later date again sprayed either with or
without previous into:ication with alcohol. In some of these mice the
lungs have shown definite pneumonic patches, the sections having le-’
sions resemdling red and grey hepatization. This study is beirg con-
tinued with a view to studying the earliest pulmonary changes ia the
lungs following infection, and also to study the role of partial im-
manit; in this process.

Virulence o eumococej .

Studies concerning the properties of pneumonia upon which
virulence depend have been made by Dr. Cole and Dr. Dahl. It is gen-
erally believed that the properties of phagocytability and pathogeni-
city in fneumococci are directiy related. An attempt is being made
to determine whether this is accurately true and if so whether a phago-
cytic test can be devised that ﬁill permit measurements of pathogeni-
city.

Changes in pathogenicity brought about by various procedures
are being investigated. Dr. Dahl has studied further the changes in
agglutinability and pathogenicity, brought about by growth irn immure
serum (first studied by Miss §tryker) and also by growth in graduall;-
increaging concentration of bile. ﬁj prolonged growth over many gene-~

rations 4¢ has besn found that bile fast strains may be obtained wkich
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are agirulent and which do mot become virvlent even after many trans-
fers through animals. This work is being ccatinued.

Studies on the Biology of the Pneurpgoccus.

Two main lines of investigation have been lollowzad: one
dealing with certain physiological processes of the bacterial cell;
the otner with the immne-chemistr;” of the cell constituents.

Peroxide Formation by Tacteria and the Effect of Vegetable Oxidases

on Racterial Growth.

Dr. Avery and Dr. Morgan.

The studies have been ths direct outcome of the earlier
obsorvations on bacterial mutrition. This work began with &n analysis
of the accessory substances in blood essential for growth of the so
called hemophilig bacilli. This knowledge has brought out cartairn
facts concerning the physiological aztivities of other groups of bac-
teria, particularly with refercmce to the relation vetween growth and
certain oxidative reactions of the csll. In order to slow the conti-
nuity of the work and tou correlate the facts recently acquired with
the observations previbusly reported, it seems desirable to review
briefly the study as a whols.

Previous etudy of the growth requirsments of B. influenzae
has shown that the properties of blood upon which growth of this so
called hemoglobinophilic organism dspends are related to two separable
and distinct substances. The combined action of both of these substancs
is essential, each being separably ineffective. On the basis of thelir
relative resistance to heat these two factors can be differentiated onc

from the other. The so called "X% factor, which is associated with the

pigment fraction of blood gives the peroxidase reaction and is desiroyed

by moist heat at 1302C.; while the second or so called "W* factor re-~
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sists boiling for short periods, but is destroyed by exposure to

the higher temperature. Because of %hiz difference in suscenti-
bility to heat, blood can be deprived of the mors labile substance
(v) by autoclaving, and when so treated is no longer capable of

supporting growth cf B. influenzae. The X substance under these

conditions, however, remains unaffected. This is proven by the
fact that the addition of boiled extract of yeast (V) can activate
autoclaved blood (X) end render it again suitable for growth. It
is interesting in this connection to note as Hopkinsg, leyerhof, ari
others have shown, that boiled extracts of plant and animal tissues,
yeast and muscle, are of phrsiological importance in cell respira-
tion. This V substance which is capable of complementing the X
factor of blood has been found in extracts of green vegetables ani
yeast cells, and from the nature of its action it ma;- be regardeld
elther as a coenzyme or as a vitamin-like substance. The X factcr,
on the other hand, is found in hemoglobin and in certain of 1ts de-~
rivatives (hemin) and is always associated with the fraction giving
the peroxidase reaction with benzidine. Moreover, the X substance
is active in such minute amounts as to suggest that it functions

as a bio-catalyst.

Further study has confirmed the observation that the par-
ticular system represented by the combination of the X and V factors
in bdlood has a complete analogue in the similar system of plant tis-
sue. Unheated vegeféble, for instance potato, possesses substarces
having the characteristics of both the X and V substances of blool.
Therefore, aé might be expected on the basis of this analogy, vege:-

able tissue can replace blood in the cultivation of B. influenzae.
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of the hemophilic bacteria is not wholly clear; aralysis of the fac~
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tors concerned, and the application of this }mowledge to the grow*h

of other bacteria suggests that this mechunism way be related to the ;

physiological processes of cell respiration in a way similar to that

of the substances described by Hopkins, ileyerhof, and others.

In discussing the growth stimulating action of plant tissue

upon bacteria, it is of interest to corrslate these facts with the
effect of unheated vegetable tissue upon the growth of pneumccoccus.
It is, of course, well recognized that if a fluid medium is inoculated
with an insufficient number of pneumococci little or no growth may

occur, although the culture fluid may be optimal for growth if larger

PR ——

mumbers of the organisms are introduced. However, if to this medium

a piece of unheated potato is added, the minimum inoculum amply suf-

fices to initiate prompt and abundant growth. Furthermore. the pres-

ence of plant tissue in the bouillon effects a remarkable alteration

in the growth curve of pneumococcus. The period of lag is eliminated,
the maximum rate of cell division is promptly initiated, and growth
reaches jts maximal development in the first eight hours of incubation.
Moreover, sensitive as 'pneumoc'dccus is to t;he initial reaction of the
medium, the zone of cptimai hydrogen ion concentration within which
growth can be initiated is considerably extended both on the acid and
alkaline sides in broth containing unheated vegetable tlssue (potaso).
¥hile the same mechanism which operates to facllitate growth of the
hemophilic bacilli in plant tissue medium may be involved in ths growtii.
acceleration of pneumococci, im the latter instance another fact has ’)‘
been observed which may be of significance in explaining the action of %

these accessory factors. Whenever pneumocogcel are grown in bouillon




to which there is free access of air, hydrogen paroxide is fo.med
in readily demonstrable amounts Tuis pesoxide is texic and o-
cwmlates in the culture fluid in concentratiorswhich are bacteri-
ccidal. On the other hand, under idzntical couditious of oxygen
expcanre, hydrogen peroxide is not demonstratle in culturss of pneu-
mococci containing unheated plant tiscue (potato). Tne absence

of peroxide under ‘hese conlitions is presumadly due to the action
of the catalase and peroxidase of the potato which possess the pro-
perty of decomposing this substance. The presence of these enzymes,
therefore, prevents the accumlation of hydrcgen peroxide in the ma-
dium. The peroxidase in plant tissue is capable of acting upin the
peroxide with the liberation of active oxygen which in turn can bring
about further oxidative reactions. Plant tissue, thereiore, way
exercise the dual function of providing accessory growth factors, and
of destroying deleterious growth products: peroxides.

Finally, plant tissue makes possible the aerobic cultiva-
tion of anaerobic bacteria. The mechanism of aerobic growth of an-
esrobic bacteria in media containirz pieces of unheated vegstable |
seems to be related to the oxidation-reduction system present in plant
tiséue. The study of the formation of peroxide by pneumococci on sx-
posure to éir and of the absence of this product whern ths organisms
are grown anaeroblcally éﬁggested:the following hypothesis which finds
some justification in the facts presented. Although no experimental
proof is yet available, it seems not unliikely that anaerobic orgénisms
fail to grow in the presence of air nct bescause atmospheric oxygen
as such/is a direct poison to the cell, but because of the toxic
peroxides which are produced whenever the oxygen of the air combines
with autoxidizable substances of the cell. This process of au£o~

xidation gives rise finally to the formation of hydrogen peroxide,
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which is known to be poisonous to thie living protoplasm. Sincs these
peroxides are formed only by the astien of molecular oxyzen on some
antoxidizable substancs of the cell, the abserce or air precludes their
formation. Under anaerobic conditions, therefore, the bacteria are
not exposed to the injuriéus actién of the products cf autcxidation.
If this assumption is correct, then the aerodvic grorth of obligate
anaerobes in the presence of plant tissue finds partial explanation ati
least in the fact that the peroxide formeld by autoxidation is rapidly
broken up by the oxidizing enzymes of the plant tissue. Under these
cultural conditions the sensitive cell is protected as efiectivsely

as if it were growlng under anaerobic conilitions.

Studies ¢n Oxidation and Reduction by Prneumococcug.
Dr. Avery and Dr. Neill.

The fact that peroxide is formed and accumulates in readil:
demonstrable amounts in cultural fluids in which pneumococcus is gro.-
ing, has led to a furthsr study of certain oxidation-reducticn pheromena
of the pneumococcus cell. To obtain exact knowledge of these phenomena
uncumpliéated by the presence of cell growth, sterile exiracts of pneu-
- mococci have been employed in theses studies. In order to minimize the
accumulation of oxidation products, the bacterial exiracts were ﬁade
from suspensions of anaerobicaily.grown celis, cafe being taken to
exclude the action of molacular oxygen during the pracesses of ox-
traction. These stéfiie extracts-, prepared by re,péated freezing a,nd‘
thawing of pneumoéocdiksuspended in broth or phosphate solution,
contain those active intracellular’suﬁstances which are ireed by dis-
ruption of ths cell membrane, and which rexain in the extraction
fluid after prolonged centrifugation and Berkefeld filtration. Two

types of cell extracts have been ermployed; one type premared from
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urwashed bacteria concentrated and extracted directly in small amounts
of the supernatant broth in which they had previously grown; another
type prepared from waghed cells concentrated and extracted in phosphate

solutions of known reaction and salt content. The sterile, cell-free

extracts of urwashed pneumococci represent what may be termed a "gpem

plete!" oxidation-reductign system. Extracts of this type are potent

and exhibit the followring reactions of oxidation and reduction: 1. ra-

pid formation of peroxide upon exposure to molecular oxygen; <. active

reduction of methylene blue; 3. consumption of dissolved, molecular

oxygen; 4. destruction (oxidation) of pneumococcus hemolysin; &. de=

struction of oxyhemoglobin {methemoglobin formation.) On the other

hand, the sscond type of cell extract, prepared from washed pneumococeci
suspended in phosphate solutions, is by itself wholly inactive, and
owing to the absence of activating substances, is incapable of bringing
ahout any of the oxidation reactions characteristic of the extracts

of urwashed cells. The "incomplete" system of this type of extract,
however, can be reactivated by the addition of boiled yeast extract,
mascle infusion, or the cell washirgs. Vhen complemented in this man-

ner the extracts from washed bacteria also exhibit all the functicns com-

mon to the potent extracts from unwashed cells. Both yeast extract and
muscle infusion are kmown sources of autoxidizable substance, and it seems
probable that these ares the constituents concermed in the "completion"

of the system. The actual source of the activating substances present

in the cell washings had not been determined. It may be that activa-
tion in this instance is due to the preseﬁce of traces of broth, or of
certain autoxidizable substances of cell itself which have been re~

moved by washing.

In addition to other active intracellular agents, both t pes
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of extract contain the concentrated endo-hemolysin described in 1914
by Dr. Cole. This hemolysin is exceedingly unstable and has veen con-
sidered one of the most labile substances of pneumococcus origin.

In view of the present work, it seems probable that in many instances
this instability is dues to oxidation. For the hemolysin ir both types
of extract has been found fairly stable if preserved under amaerobic
conditions. However, if the type of exiract containing the "complete"
oxidation-reduction system is exposed to molacular oxygen, the hemoly-
8in is very rapidly destroyed. On the other hand, the hemolysin may be
exposed to the same oxygen tension in the "incomplete" or washed cell
extract with comparatively 1ittle effect. In other words, molecular
oxygen and constituents of the washed pneumococcus cell cannot oxidize
the hemolyain molecule tc nen-hemolytic products in the avsence of
these autolizable substonces which have been found essential in the
other oxidation and reduction activities of sterile cell extracis.

The destruction of oxyhemoglobin (formntion of methemoglobin?d,
one of the most prominent characteristics of the lliving pneumococcus
cell, is also an exceedingly active property of these sterile extrects.
Quantitative measurements show that the hemoglobin destruction effected
by the reduced sterile extract is mach greater than that reported in
earlier experiments in which no attempt was made to prevent oxidation
of the pneumococcus cell preparations. In these studies it has been
found that as much as 500 mg. of HbOz may be destroyed by the addition of
0.5 cc. of the reduced extract to 4 cc. of blood. Here again, as in the

cagse o hemoglysin oxidation, autoxidizable substances seem to be re~ ?
’\/—\’\—\/\/_\ ~

quired, as the constituents of ths washed cell in the presence of mo-
lecular oxygen caniot coavert oxyhemoglobin to methemoglotin. Through-

out the entire investigation there hawve “een evident rmany close analogies
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between the systems in the sterile extracts responsible for paroxide

production, methylene blue reduction, and oxygen consumption, znd

those responsible for the oxidation of hemolysin and the destruction
of oxyhexoglobin (methemoglobin formation). In fact, it seems likely
that all of these activities may be functions of the same, or quite
similar systems, not only in the sterile cell extract, but in the
living pneumococcus cell itself.

These results are now in manuscript form, to be published
under the followine titles: "Studies of Oxidation and Reduction by

Pneumococcus™:

I, The production of peroxide by anaerobically grewn pneumo-
coccus cells under corditions not permitting active growth.

II. The production of peroxide by sterile extracts of pneumococcus.

I1I. The reduction of methylens dlue by starile extracts of pneu-
mococcus.

IV. The oxidation of hemolysin in sterile cell extracts of pneu-
mococcus.

V. The destruction of oxyhemoglobin (wmetnemoglobin formation) by
sterile extracts of pneumococcus.

The Scluble Specific Substance of Pneumococcus.
Dr. Heidelberger and Dr. Avery.

At the time of filing the last report, purification of the
so called "soluble specific substance" of Type II Pneumococcus had bzen
darried. to a point at which the best preparation showed a nitrogen
content of 2 per cent, yielded 49 per cent of reducing sugars when sub-
jected to acid hydrolysis, and precipitated immune serum when present
at a dilution as high as %:2,500,000. The fact that the highest

dilution reacting with immune serum also gave the Molisch test for

carbohydrates, taken together with the increase in optical rotation

and diminution of nitrogen content as successive ovreparation increased




in activity, was taken to indicate the probable carbohydrate nature

of the soluble subsiance itself.

Subsequent work has strengthened

this viewpoint, and the data obtained have been published in the

Journal of Experimental iledicine for July, 1923.

Refinements in the method of purification have led to

preparations mors active than those previocusly reported upon. Alcohol

is substituted for acetone in the preparation of the concentrate fram

broth cultures of pneumococci, and the precipitate is centrifuged at

higk spzed.

% saparatior into thres layers results. Of ‘lese tha

top and bottom legsrs contain so Jittle active material that they

can be discarded, and with them is eliminated in the very first pre-

cipitation, the greater pari of the inactive suvstance in the breth,

The niddle liayer,

v gy cake, centaine the soluble specific sub-

stance, and is purified as already described. It has been found ad-

vantageous to add a final, third precipitation with sclid ammonium

A comparison is given of Preparations 17 and 21, which have

not yet been reported. The former was obtained by the older method of

'purification, the latter by the improved process.

None } Trace

;Hydrolysis Specific. %Precipitation
rotation. 'with immune
Reducing o serum
~ {sugars. fl D l
79.0 +55,7° } 1:3,000,000

70.5 | ¥55.29 | 1:12,000,000
|

!

It will thus be seen that in the more active preparation the

. percentage of nitrogen has sunk to scarcely more than a trace:. The

percentage of the reducing sugars found on hydrolysis did not, however,
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show an increase, and this will be investigated further as it may

be due either to failure to realize the optimum condition for the

hydrolysis, cr to the presence in the material of a non-polysac-
charide portion, either as an impurity, or as a constituent of the
active material itself,

The percentages of carbon znd hydrogen found are not far
from the thecreticcl values for a polysaccharide composed of hexose
units, C, 44.4 per cent, H 6.2 per cent. That the hexose from which
the greater prart of the active sudbstirnce in its present state of
purity is built up is acturlly glucose has been definlitely snown bty
the isolation of this sugar as the osazore from the products of hy-
drolysis of 0.4 gn. of Preparation 17. 0.063 gn. of puritied
osazone were obtained and identified as glucosazone both ©y the
melting noiat and optical rotation.

Waile it thus cppzars that the soluble specific substance
is actually & volysaccharide or glucoside, agd not wmerely associated
with a substance of this type, the matter is by no means proved, and
three lines of investigation are now under way in the hope of de-
ciding the question and thus rendering a true contribution to the
chemical nature of bacterial specificity. These lines of work are:

1. TFurther attempts to purify the soluble substance by chemical
and physical means. -

2. Attempts to attack the carbohydrates by means of enzymes,
molds, and bacteria, and investigation of the fate of the soluble
substance under these circumstances.

3. Precipitation of the soluble substance with immmne serum
and its recovery from the precipitate.

A comparison of the soluble specific substance of Types II

and IIT is now being made.
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NMature of the Alterations in Respiratio eumonia.

Dr. Binger and Dr. Brow.

The New Oxygen Chamber.

Building of the new Oxygen Chamber was not begun until

the summer months - as it was not thought desirable to start work
during the busy period of the Hospital year. The new chamber is
now completed - except for a few minor details. It has not yet
been tested, but should be entirely ready at the commencement of
the pneumonia season. The chamber has been constructed with par-
ticular regard to safety from fire risk, tightness and simplicity
and economy of operation. To secure all these factors a considerable
initial outlay has been necessitated.

| It is planned to use ths chamber for the present for study-
ing and treating cases of pneumonia. Of particular interest will
be an investigation of external and interral respiration in response
to oxygen therapy. It is plamnned to study the tension at which oxygen
exists in the arterial blood as well as the oxygen unsaturation. The
general scheme will be to.contihﬁe to look for physioclogical evldence
for the efficacy or lack of efficacy of oxygen in pneumonia, to learn
the désage reguifed and the optimum time for administering the drug
and to aécumnlaté'n£atistic51 évideﬁce.

The Iung Volume in Lobar Pnewmonia.

' Dr. Binger and Dr. Brow have coﬁfleted a study of alt;ratious
in lung volume in 10 cases of lobar pneumonia. The manuscript descri-
bing the work has been submitted for publication to the Journal of
Experimental Medicine. They have measured the so called gégtignal
residua) air in a series of noymal individuals and in the pneumonia

patients at different stages of the diseass. This lung volume repre-
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sents the volume of air enclosed in the lungs at the end of normal
spontaneous unforced expiration. There were several reasons for
studying this particular lung volume. First, it could be determined
with no further cooperation on the part of sick patlents than simply
breathing %hrough a rubber mouth piece with the nose clipped. Seéonily,
it obviated the adventitious and uncontrollable circumstarces arising
from pleuritic pain, muscular weakness and psychic state when the me-
thods employed aim at determining the total lung capacity \vital capa=-
city and residual air] , this method requiring forced maximum inspira=~
tion or expiration. Thirdld;, the funciional residunl air represents
the volume of air actuslly functioning in respiratory exchange and as
such mast bear a close relationshin to the area of pulmonary epithelium
through which diffusion of gases occurs. It was soon learned that
fluctuations in the volume of the functional residual air correspond

to alterations in the size of the functionally active lung as shown by
radiographic pictures and by physical signs, and those fluctuatiovis way
well therefore be interpreted as evidence of consolidation and resolu-
tion. For this reason the changes.occurring at crisis were of especial
interest. The general belief among clinical observers has been that
criéis is not‘accompanied'by;immediate changes in the puhnonary‘iesion;
or, at least, that there is no pi'ompt "ciearing ulp"- of the consolidated
area. Indeed, one of‘the striking characteristics of the'change oceur-
ring at this period has been considered to be the great decrease in
respiratory rate without any obvious change in the local lesion. It

has been found, however, that drop in temperature, cardiac and respira-

tory rate is always accompanied by beginning increase in the volume of v/ o

functional residual air. Furthermore, it has been observed that in those
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caseS in which fever, accelerated heart rate, ard rapid breathing

is sustained there is progressive decrease in the volume of the
functional residual air. A close coincidence has been observed
between these changes in symptomatology, lung volume, and the pres-
ence and disappearance of cyanosis. The relationship discovered
is one of coincidence §n time and camnot serve as an explanation

of the mechanism of the syuaptoms involved, though it is conceivable

that the characteristic rapid and shallow breathing in pnmumonia X

results from the heightened metabolic rate of the febrile state,

combined with a diminished diffusion area for gas exchange. That

i 3 e,
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the dreathing of these patients is actually ropid and shallow has
been quantitatively established by many observations on respiratory

rate, tidal air, and mimute volume recorded by a graphic method.

The result of ar augmented rate and a diminished tidal air is usually

an increase in the mimte volume of pulmonary ventilation.

Acid Tass Fauillibrium in the Blood in Pneumgnia.

This increase in mimite volume which ogssurs may explain the
low CO; tension in the arterial blood of pneumonia patients during
the febrile period which has been found to be pre.sent by Dr. Binger
in collaboration with Doctors Hastings, Neill and Morgan.

-In spite of the diminished tension of the COy in the ar-
terial blood of fsbrile pnsumonia patients, no true acldosis occurs
in the sense of a change in pH 4. The hydrogen ion concentration is
maintained at its normal level and so we cannot explain hyperventile-
tion as the result o H* ions on the respiratory center. Indeed a
normal pH indicatss a functionally efficient respiratory center.

This functional efficiency doces not, however, signify the

fact that the respiratory center is not approaching fatigue and ex-



haustion, nor that the orgarism dces not eventuilly die from dbreak
dowvn of the respiratcry mechanism, by which we include botk the central
nervous and pulmeriry apparatus.

Indeed, there is evidence which points to just such an

eventuality. The work of Neuburg, Means and Porter reveals the fact

that dogs with lobar pneumonia are unable to respond characteristically
to the stimmulus of COp after they have suffered from the dyspnea of

experimental pneumonia. Such dyspnea can be prevented by sectioning

the vagus nerves or blocking them with novocaine. Under these cir-

cumstances dyspnsa does not supervene and the respiratory respense
to a €Oy stimulus is a norm:1 one.

Nervous Mechanism of Dvyspnea.

Dr. Binger and Dr. Brow are ccntimuing studies in this
direction and have started an inquiry into the noture of the vagal

stimli arising in the lungs, their origin and frequency, and the

means of blocking them. The present working hypothesis is that le-

sions of the pulmonary capillaries are responsible for the stimuli.
They have conducted a series of preliminary experiments

in dogs on the effect of acid injection into the lung before and after

the vagotomy and a study of the resulting tachypnea. The first pro~

blem to be solved was to find a suitable anassthstic - one which'wouli-

keep the animal in a relaxed and insensitive state and still one which
would not block the very impulses to which they were directing their

attention. A1l the usual volatile and non~velatile anesthetics used

for laboratory animals failed. They finally succeeded in achieving

the necessary conditions by the use of Iuminal given in small doses

by stomach tube.
Further work on this problem is in progress and together




with the studizs in the oxygen chamber will occupy the major portion

of Dr. Binger's and Dr. Brow's time for the ensuing year.

Studies on Chiclen-pox.

Dr. Rivers and Dr. Tillecxt.

In October of 1922 we began our study of the contagious
diseases which occur most commonly in children. This study was under-
taken in the hope of making observations which would add to the general
knowledge of these diseases and which might eventually help in their
prcvention or cure. Chicken-pox is usunlly considered a mild disorder,
but, nevertheless, for many reasons, it appeared to be a very suitable
cne on which to begin a study of this group of diseases.

The results of our year's work on the problem chosen for
study will be given under five headings:-

A.- Btudy of vaccinia in rabbits.
B.~ Clinical study of cases of chicken-pox in the Hospital.
C.- Results of attempts to transmit chicken-pox to animals.

Du~ The effect of certain physical and chemical agents upon the
virus recovered from varicella patients.

E.- Study of the immunity produced by the virus recovered from
varicella patients.

A.- Study of Vaccinia in Rabbits.

We began immediately to work with vaccinia in order to learn
the proper methods of handling a virus which might be supposed to be
somawhat similar to the one causing chicken-pox. This seems to have
been a wise step as we feel that the success we have had in our work
with varicella is due to the knowledge acquired in this way. We were
able to acquaint ourselves with the methods of studving the lesions
in the eye, skin and testicles when these organisms were lunoculated

with a virus. PFurthermore, it was possible for us to confim the
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important observaticns of Calmette and Guerin and of Uhtawara. The
former workers demonstratcd that vaccine virus injected intravenously
loczlizes in the irri*ated skia. ‘The latter obsserver recovered vac-
cine virus from the blood of rabbits previously vaccinated on the skin,
by injecting the blood into the testicles of normal rabbits and after
4 to 6 days removing the testicles, grinding them up, and testing for
the presence of the virus by inoculating the testicular emulsion on
the skin of other normal rabbits. These observatioas havo a direct
bearing upon our work in transmitting chicken-pox to rabbiis and ‘reir
importancc will be seen in that part of our report.

B.- Clinical Studv of Cases of Chicken-pox in the Hospital.

During the year 51 patients with chicken-pox were cared for
in the Hospital. Ve encountersd no instance of herpes zoster and
varicella occurring in the same farily at or about the same time.

The blood picture was followed in most of the patients. In the severs
cases a leukupenia was observed early in the diseasa tut there was no
marked secondary leukocytosis similar to that coccurring in smallpox.
The majority of the p~tients developed an eosinophilia during conva-
lescence. No allergic re':sponse was demonstrated in patients recently
recovéred from varicella when fresh vesicle fluid was erployed. Vesicle
fiuid was collected from lesions at different stages of development
and a cytological study was made in fresh unstained specimens, in fresh
specimens stained with different vital dyes and fat stains, and in
specimens fixed and stained in many ways. Small pisces of skin were
removed at various stages in the development of macules, papules and
vesicles, fixed, stained and studied in various wzys.

Certain clinical observations made during the year helped us




a great deal as they afforded indirect evidence that the virus is in

the blood of chicken~pa:
rnecessarily correspond to the number of lesions in the skin. Furthefu
more, they focussed our attenticn upon the tlood stream as a suitable
place to recover the virus from patients. 1t was noticed that irri-
tatlon seemed to have a direct influence on the localization of the
virus in the skin, as evidenced by the appearance of an umisual

number of vesicles at the site of irritation. The picture was parti-
cularly striking when the irritation lnvolved the skin ¢f the face

and extremities, parts of the body usvwally least affected by the erup-
tion of chicken-pox. This effect of irritation on ‘he localiza‘ica

of the virus in the skin was observed in 5 of 51 patients.

C.~ Results of Atte Trarsmit Chicken-vex to Animals.

At first our attempts to transmit varicella to nimals were
unsucceasful. We had no definite idea of lhoew to pruceed other than
to inoculate different laboratory animals in various wayé with material
collected from as many wources as possible from chicken-pox patients.
It is unneccessary to give the details of these negative results. Later,
however, after oﬁfréétﬁhtldﬁ'had besn focussed upon the blood of patients
as a source fféﬁ.whidh to &éco%cﬁ’thé virus of variceild and after we
foundithét vaccine virus can be démonstrated in the'biéod of vaccinated
rabbits by injecting their blood into the testicles of normal rabbits,
the work became more orderly and has yielded defindtl results. It
might be well to give in detail the method employed and a description
of the results obtained.

1., Method used in recovering a virus from varicella patients.

Blood was drawn froam the patients usuzlly during the first

24 hours after the appearatice of the eruption. The blood was not cie
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trated and before clotting occurred was injected in 2 cc. amounts
into each testicle of normal rabbits (2000 gm.). Large quantities
of blood were used intentionally. At the time of inoculation the
needle was moved around to produce a certain amount of trauma. Four
days later the testicles were removed, ground sp thoroughly with
sterile, chemically clean sand and mixed with 10 cc. of physiological
salt solution. The mixture was allowed to stand until the sand set-
tled to the bottom. Strict asepsis was observed throughout the work.
Portions of the testicular emulsion were tested for the presence of ’
ordinary bacteria by means of cultures om dlond agar, in broth and
in OmitheNoguchi tubes. Other portions for future use were stored
oen ice either in the original state or after the addition of equal
quantities of glycerine. Then 1 cc. of the emulsion was injected
into each testicle of normal rabbits. Two places in the radbbits! skin
were shaved and scarified. One of the areas was smeared with the
emilsion, the other was used as 2 control. An eye of each rabbit
was alse inoculated. Both cormeas were scarified‘with a cataract knife;
one was inoculated with the testicular emulsion, £he other was used as
& control, The skin and cornea of each rabbit were inoculated to test
for some vieible redetion of a virus that might be present in the ma-
terial injected into the testicles. The first few animals in each
ssries showed very little reaction other than that which might be ex-
pected to follow the trauma of inocculation. The skin and corneas healed
rapidly. The scrotum was edematous at times for 24 to 48 hours, The
testicies when removed, were slightly swollen. Necrotic areas and often
remains of the material injected studded the testicles in variocus places.

This reaction was no more striking than that caused by the injection

of an emlsion of normal testicles. The first few radbits in eacl series
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and all the ravbits in the seriecs from which no vérus was recovered
served as excellent controls for the work. After 4 to 8 passages,
however, in certain series, reactions were noticed ir the inoculated
eyes, skin and testicles which had nct been seen in the earlier ani-
mals and which did not occur in the controls. A description of these
reactions will be given a little iater in the report.

Using the method outlined atove a virus has been recovered
from 5 of 11 chicken-pox patients. Throe of these strains, one of
which is now in the 45th generation, have been studied carefully.
With the exception of an occasional contamination all the cultures

renained free of ordinary bacteria

2. Description of the reactions in rabbits inoculrted with tae
Vi s .

(a) Eve: Scarified corneas inoculated witl the virus showed
a reaction which was not present in the coatrols. This recaction was not
80 severe as that caused by vaccine virus or the virus of herpes. It
appeared in 3 or 4 days and persisted 4 to 5 dars. The cornea became
rough and opaque, especially along the lines of scarification. There
ﬁas increased lacrimation, photophobia and injection of the blood ves-

- sels around the cornea. The lesions healed rapidly without permanent
injury to the eye unless there was a seconda:y.infection.' A reaction
in the eye occurred less constantly than in the skin. In sections
of.the inoculated cofneas, thers was found 2lorz the linss of scari-
fication a type of degensration involving the mucleus and ths cyic-
plasm of the cells similar to the cellular changes found in chicken-tou
lesions in the human skin. Occasiﬁnally small vesicles were seen in

the thick layer of epithelial cells filling the defect in the cornsa




produced ty the scariiication.

(b) Skin: Discrete lesions, foilowing the iroculation of
the virus on the scarified skin, were smzll, supeificial, red papulcs
which might easily be overlooked. When th2 v.11s was concertrated
enough to cause confluent lesions alorg the evarifications, however,
the reaction could hardly be missed. The erythemz caused by ths
scarifications in the control skin disappeared by the 3rd or 4th day
at least, while in the inoculated skin the erythera and seelling ol
the tissues became more evident 2t this time, lasted 3 to 6 doys lornger -
and then rapidly disappeared withouf leaving any scars.

The intracutaneous inoculation of the virus gave more coastant
results than smearing it on the scarified skin, especially when the
virus was dilute. The virus for intracutaneoms inoculatiown was centi-
fuged and 0.1 cc. of the supernatant fluid was injected iuto the skin
by means of a tuberculin syringe. The effects frem the trauma of in-
oculation usually disappeared within 48 hours and nothing further wus
seen when the tests were negative. When‘the tests were positive,
howéver, an area of the skin often larger than a silver dollar around
the point of inoculation became red and slightly edematous. This re-~
action persisted 4 to 7 days and then disappeared without leaving any
scar. Fmulsions of normal testicles inoculated into the skin in a
similar manner gave.no such reactions.

Histological examinations of skin showing the different
types of lesions revealed.a. cellular infiltration of the corium, a
swelling and thickening of the epidermis and certain intracellular
changes similar to the ones seen in the papular lesions of human chiclken-

pox.
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(c) Tegticles: The pathological chaages in the testicles wefe
disregarded at first bechuss of the amcun® of mrterial injected.
large quantities were necessary to adapt ins virus to animais. ILater,
however, when the virus was more concentratad, small quantities of

the supernatant fluid from tuoroughly centrifuged testicular emulsiors
were injected. Even after these smll injections the testicles be-
came swollew and tense in 3 to 4 days. "hen the ltesticles were re-
moved for examination or for passages to otner animals, they were
red, swollen, or edematous with whitish areas scattered over the
surface. Upon sectioning them the swollen condition was more evie
dent as the parenchyma bulged out from the restrairing capsule. Tkis
reaction is similar to that caused by vaccine virus.

(d) General) reaction following intratesticular incculations

of the virus: After the virus became adapted to rabbits, we often

observed a general reaction ih the animals in addition to the local
ones in the eye, skin and testicles. The rabbits locked sick, re-
fused to eat, lost weight, occasionally developed a diarrhea and of-
‘ten had a temperature of 104° to 107°. The animals did not always
have fever even when good local reactions occurred in the eye, skin
and testicleas. On the other hand, in some of the animals which had

high temperatures, discrete lesions appeared in the control areas of

the skin or in the shaved skin of rabbits inoculated only in the testi-

cles. The lesions, red macules and papules of various sizes, appsarsd

5 to 11 days after the inoculation, remained 3 to 7 days, and then

disappeared without scarring. Frequently a zone of erythema less

intense than that of the papules surrounded each lssion. These lesions

seemed to indicate that some of the virus in the testicles had invaded
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the blood stream and had localized in the irritated skin. The gde-
monstration of this invasion of the blood stream was accomplished by
removing blood from the hearts of some of the rabbits and injecting
it into the testicles of normal rabbits. Four days later an emulsien
of these testicles was tested on the skin of normal rabbits for the
presence of the virus.

(e) Effects of intranasal, intratracheal, intravenous, and intra-

cerebral inoculationsof the virus: No reactions have been observed

following the intranasal, intravenous, and intiatracheal inoculations
of the virus. The animals which were inoculated intracerebrally were
sick and had high temperatures for 5 or 6 days. None of them died,
however. These experiments are still in prozress and a firal report
can not be given at this time, but it seems that although no signs

of infection follow inoculation by the four modes just mentioned

these inoculations give rise 0 an immune state. We feel that in each
instance a true infection was set up by the inocwlation of the virus

even though we were unable to detect evidences of it.

D,~ Fffect of Certain Physical and Chemical Agents Upon the

1. Physiplogical salt solution: Virus preserved on ice in
physiological salt'solﬁtion deteriorates rapldly and after 4 days
ceases to give a visible reaction wﬁen injected intracutaneously.

It is viable under these conditions, however, at least up to 6 days
and can be recovered and concentrated by several passages through
testicles of rabbits.

2. Glycerine: Virus preserved on ice in 50 per cent glycerine
also deteriorates rapidly. But although the virus preserved in this

way produces no visible reaction when injected intracutaneously, it
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is frequantly still viadble as we worc oblo to d:mo:étrato by chowing
that it still impmnizes animals and also by recovering it after soveral
passagos through animals. Wo recovered the virus from glycerinc 4
times, once cach after it had been in the glyecrine ?, 17, 29 and 33
days.

3. Heat: Ve have cvidence that the virus is very sensitive
to heat; an oxposure of 10 min. to a tcmporature of 55°C. kills the
virus, while ons of 30 min. tc a tcmperature of 45°C. is not sufficicnt
to dostroy it.

4, Filtration: We fcecl fairly certain that the virus can pass
an N £ilter in tho majority of instances. Vator suction was uscd.
The filtration was not permitted to go on longer than 39 min. The
filters did nct allow influonza bacilli to pass through under these
conditions. Tha virus has not been recovercd from every filtrate,
and, when it wad possible to demonstratc the presence of thc virus
in the filtzred material, it was meny times more dilute than in the

unfiltered.

E.~ Study of the Immunitv Produced by the Yirus.

The time of appearance of an immunity to any of the sc called
filterable viruses probably variee inversely with the amount of virus
in the immnizing dose. There are probably many other factors whichv
also influence the time at which the immunity appears, such as the con~
dition of the virus and the point of iroculation. 4is we had no way of
determining the actual amcunt of virus used in our work we arbitrarily
chose to test for the presence of an immunity 2 to 3 wosks after the
jmmmunizing dose. A fresh virus well controlled was always used in
these tests. In this way we were able to keep at least two factors

fairly constant. In these experiments, the virus recovered from vari-




e

|
g
s v 3 ! '5! ;
# : i M TR -
B
N
TR
e B
5 A e s - Y EE
colla patients was always inject2d intracutancously in amounts o:
0.1 to 0.2 cc., and, the vaccine virus was smcared on the scarified

skin. The immunizing strain was inoculated on one side of the animal
and the test strain on the other in order to be certain the animal

was immane to the former.

Our work on thc immunity produced by the virus rccovered
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from varicella patients can be summarized as follows:

1. Three strains of the virus isolated from varicella patients
have been studied and cach gives camplete immmunity to the other in
rabbits. From this wo conclude they are identical.

2. Rabbits immune to the virus from varicella pcatients are
not immne to vaccine virus and vice versa.

3. Rabbits can be irmunized by injecting the virus from vari-
cella patients into the skin, into ths testicles, into the brain, or
into the veins.

4., 01d glycerinated viruses which are still viable will im~
manize animals.

5. Virus killed by heat does not immunize animals.

6. Normal rabbits become immune within 2 weeks after they re-
ceived small quantities, 2 to 4 cc. of fresh blood from the hearts of
rabbits which had been inocculated intratesticularly 4 days previously
with the virus from varicella pa.tiehts. This was considered active
immunization.

7. Ve were uvnable to demonstrate any passive immunity to the
virus in rabbits which 24 hours previously had received intravenously
5 to 10 cc.‘ of serum from rabbits immne to the virus, or had received

5 to 10 cc. of serum from convalescent chicken-pox patients.
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8. Serum I{rom immune rabbits neutralizes the virus when it
is mixed with the virus and left at 37°C. for 24 hours in the pres-
ence of complement. UNormal rabdbit serum and normal human serum do
not aculralize the virus. Serum collected from convalescent chicken-
pox patients moy have a little neutralizing power, but, because of
technical difficulties owing to the ramerous titrations and controls
which we think nacessnry, we feel a little hesitincy in making any
definite statement about theso rosults.
Ve believe that we are working with a virus. Furthermors,
we are as certain as it is possible for us to be that the virus was

recovered from chicken-pox patients under tho conditions outiined.

It is not the virus of vaccinla or smallpox. Walle the virus prcduces

lesions in radbits very much like those of human chicken~pox, wo have
not shown erperimentnlly that the virus is the etliological agent of
chicken-pox. As soon a3 we can get some fresh cases of chicken-pox
we will attenmpt the active immunization of a ymmber of rabbits by
injecting into them the blood of patients early in the disease. If
after 2 to 3 weeks thess rabbits are lLummne to our virus we will be
warranted in assuming that we have been working wiﬁh the etiolbgica,i

agent of varicella and, furthermore, we will be warranted in using

the virus as a prophylactic measure against chicken-pox in childreri.

siology and Pathology of the Circulation.
Dr. Cohn, Dr. Murray and Dr. Stewars.
Report by Dr. Cohnu.

In this labecratory we have, during the past year, carried

on work in two directions, first with tissue cultures made of t’ne'hearvts

of chicken embryos, with the view to studying the behavior of heari

o o A




mascle cells or fibers; ond second, with dogs, with the view to

nd
studying the reaction of the muscle tissue of the heart in them to

certain injuries.
The work on the hearts of chicken embryos was carried on

with Dr. Murray and with the assistance of Miss Rosenthal. The work

oint of view

of tho study of disease, to turn to an examination of the function of

contraction of heart muscle. In the past twenty years, this study,

while not neglected, took a place second in interest to the analysis

of other functions of muscle, namely, thoss which
regularities to whicn the heart is subjsct. This study was rewarded

with a large increase of success, but failad, I think, to throw light

on the nature of the processes which are involved when the heart
actually begins to fail. There are several directions from which
investigation of this problem may be approached. For the time being
we have elected to study it from the point of view of the ageing of

such tissue. Ve have chosen the hearts of chick:n embryos because

this preparation can be very accuratédy controlled experimentally.
We found before long that it was necessary to be particulor

in the eggs we used. With the cooperation of Mr. J. G, Webb, it be~

came possible for us to obtain egge from a ringle strain of hens of
known age; we lmow when the eggs were lald and they are sent to us

daily undor fairly uniform conditions. This makes it possible to be

almost certain of the age of the embryos with which we experiment.
In order to have a measure with which to compare other functions we
studicd embryos of varicus ages to lenrn whether the tissues at suc~

ceeding ages showed differences in thelr ability to grow.

a number of attempts, we finally adopted a method by which we can plant

After making
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a number ¢f tissue frogments (5 to 20) under pracisely the same - ﬁ%
conditions on n single large mica cover gluss, covered by a Gabrit-
chewski dish. In preparations such as this, we have the fragments

taken from the ventricles, of the same size planted in the same me-

dium of cxactly the same amounts of blood plauma and extract made
from the julce of cmbryos. For a single experiment we now proceed in
the following wmanner. Just before the culturss are made, a chicken
is bled and this plasma is used for all the cultures which are to be
made. The culture medium, composed of plasma ahd extract, or Ringers
solution, or plasma and Ringers solution and extract, is made witn
calibrated pipettes. Eggs are then taken containing embryos ranging
from 4 to 18 days; & number of fragments of tissue are tnken from each
embryo and planted on a separate cover glass. All the cultures are
under these circumstances exposed to the same medium, the same tem~
perature and the same atmosphere. At stated periods, at 24, 48 and
96 hours, these cultures are magnified by a projectoscope and their
outlines are drawn. The drawings are then measured and the results
Plotted. With the data so obtained we find that we can construct a
curve of the rate of growth, which shows that the younger the embryo
from which the tissue is taken, the faster is its rate of growth. At
18 days the rate is strildngly slower than at 4 days (Figure 1).

The curve is smooth except at the points representing tissue
taken from embryos between the 8th and the 10th doys, wherc thers is

a flattening of the curve. We have for the moment no explanation to

offer of this phenomenon. Over 2000 fragments have now been examined

and it is found that o curve of this form is always obtoined. The

points for cultures of 2 given age may devicte in different experiments
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from those in othcrs, but the differences are nct material and do

not, we believe, disturb the ;eneral conclusion ta be dravm from the

exporiments, namely, that the rate of growth of fragments depends on the

e e T R e T

age of the fragments and that vhen the rotes of the different ages are
plotted the points fall on a curve. Tais curve one might call "The
Curve of Potential Grovwth.”

Although the shape of this curve is characteristic, it is
characteristic only for the conditions employed; if the conditions
aro varied the precise, though not the genernl, shape of the curve
is also varied. t/hen for instance, Ringers solution is adlded to the
plasna, it is {cund that the r.te of growih of tissue taken from the
older enbryos is accelerated. It is of course possible by varying

the conditions in a number of ways to vory the curves obtained. Dut

it does not seem important to us to do this, for the exact [forn of

the curve has no siznificance but only its sencrol shape, and this ve

believe we have demonstrated, Enbryos at succeeding ages have also

ceen weighed, and the percentage increuses in weight have been plot-

ted (Fig.2). It will be seen that from the point of view of ageing,
the younger the embryos, the greater is the r elative increase in weight
and in a sense the greater is the rate of ageing; with incrcase in time
this rate slows down so that toward the end of this period, relative
inerecse in weight and in the process of ageing are at a minimum.

Ve have studies these cultures also in other directions.
We have noticed a fact already pointed out by other observers, nanely,
that afier a certain latent pericd, the fragments in the cultures hegin
to beat regularly. The fragments from younger embryos begin earlier.

Fragments older than 13 days were not observed to beat. The tissue so
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so far studied from this point of view was all ventricular; whether
auricular tissue behaves in a similar fashion is not yet knowm. It
is however lmown that in cmbryos of above 1C days, the auricles beat
fastsr than the ventricles. Whether there is a differcnce in the be-
havior of right and lef* auricles we do not yet kmow. Without chang-
ing the medium, we have secn indivilual fragnents contract as long
as 18 days; usually they contirue to dc so for 6 to 8 days. Ve have
made praliminary experiments also on the influence of temperature
on the rate of contrection, but have postponed further exneriments
- until wo can utilize the constant temperature rocm now building.
The attermpt to manages such experiments excent under vroyerly con-
trolled conditions was too unsatisfactory. Ilere it will also be
easiaor for us to obtain data on the rate of cardiac cortraction of
the heart in the intact emdryos.

We have in progress exp ciments with chicken embryos iﬁ

other directions, reports of whichwe prefer to postpone for the

present| these experiments include studies looking to the construction

of curves of dry atld wet weights bf embryos with advancing years,

yielding data on the water content of the embryos; measurements of

the transfer during'th'e course of embryonic 1life of substances from

the egg to théu'bo“dy‘olfm f’..he‘ embfyo , and measurements of the rate of
oxygen and carbon dioxide exchange. vWe might point out that in our
plan the examination of these various functions is in each case con-
ceived from the point of viow of learning the changes wh:;ch occur
with increasc of age. The data should therefore afford a basis for
describing the changes in phyrsiclogy which occur with the process of

agelng.
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With Dr. Stewart investigation has been carricd on to learn
what the effects on tho circulation are of injury to the heart. Dogs
have bcen used in these experiments. The first step has consisted
in devisinm metheds. Althourh the production of wvalwular injurics
is not new, we are now in a position to produce precisely the lesion
we desire. Ve accomplish this by insertin~ within the heart, a tu-
bular instrument aimed at one end with a lers and a knifé. By look-
ing through thz tube it is possible to plane the incision where we
desire. TVie were about to procced wiih malung thise injuries by an
older method, when the description 21 a rore stitable instiument by
Graham and Allen was published. Thelr instrurent was not obtainable
at the time so that we were obliged to constrauct onc of ocur own.

This we have been able to do and have carried out opcratiors success-
fully with it. The operation throusgh the open plecural spaces is dife-
ficult and infection of the pleura is not unlikely. But we have so
far operated on 8 dogs. Three died during the course of operation.
Of the remaining 5, 3 are alive after 7, 5 and 4 months.

Althoﬁgh it is possible to produce valvular injuries, an
* Injured valve in dogs does not suffice to bring on a condition of heart
failure, as the experiments of other observers have éhown. The animals
after operation either die of acuts heart failure or.live without any
sign of defective circulation. In addition to the valvular defect\it
is, therefore, necessary in some waf to interfere with the integrity

of the heart.

In the first experiments in this direction which we have
carried on, we employed diphtheria toxin. This toxin, we have reason
to believe on the basis of clinical and of pathological experience,

affects the heart. We have accordingly injected varring amounts of
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toxin in different srcaps of degs; the amounts varying between .001 cc.
and .00168 cc. The dogs which received the larger doses died; with
one exception, the dogs receiving the smalle~ doses survived.

Vie devised a method for measuri.ae e size of the hearts
by X-rays, comparable Yo that previously enplcyed irn human beings.
With this technique it is rossible to escertnin changes in cardiac
size during the life of the dogs.

Aslde from developing jaundice as tl.z rzsult of the injections,
and of losing weight, we soon learned that tte hea-ts of these dogs
decreased materially in size., At first we thought that the loss in
size went parallel with the loss in weight, but in a series of dogs
whichk were first starved, then brought back to the initial weight and
subsequently injected, there was no decrease in the heart's size as
the result of starvation, comparable to that which occurred as the re-
sult of injection. It waé clear thevefore that the diminmution in size
had to do with the intoxication. To account for this action of the
toxin, a number of possibilities presented themselves. The decrease
might be due (1) to destruction of the substance of the heart; (2) to
destruction of the blood; (3) to decrease in the blood volume., The
attempt %to relate decrease in the hearts! size with decrease in the
volume of the blood or with destruction of the blood failed. A change
in the size and regularity of the red cells took place at least on one
occasion, but we do not know the significance of this change to the con-
dition we desired to explain. That dimimtion of the blood volume might
be expected to influence the size of the heart as seen in the X-ray is
shown by the results we obtained by bleeding a dog, for after withdraw-

ing 500 cc. from an animal the size of the heart's shadow decreased 25%.
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Synchronously the count of the red cells decreasad, from which we infer
that the organism attempted promptly to make up the loss in blood vel-
ume by diluting the plasma. The bdlocd taken from the first animal was

transfused into a second dog, proper precautiuns as to agglutination

having been taken. By injecting this amount ore would expect the heaft

of the second dog to increase in size. An increase did in fact take

place, to the extent of g5%; but this half uf ‘he experiment has not
the validity of the first half for the body has fecilities for storing

blood, whereas it has none for making good a rapid loss such as we

imposed. Although small changes in the histology of the heart muscle
were found, the extent of this is not sufficient to account for the
decrease in size we detected, neither did the weight of the whole
heart decrease beyond the extent anticipated by decrease in the body

welght.
All these examinhtions leave us without an Adequate explana-

tion of what causes the decreass in heart size.
present themselves which we have not explored; (1) the possibility
that the diphtherias toxin dilates the capillaries and that the blood
disappears into them with consequent decrease in the size of the heart;
and (2) the possibility that water-passes out of the mscle ‘tissue
causing the appearance we found.

Whatever the nature of the change, we have, it appears an
agent which if added to the valve igpjury we can prodvce, is capable

of decreasing the integrity of the mmscle to the extent desirable in

conducting these experiments. We ought accordingly now to be able to

prepare dogs so that they may present the aspects of failing circula-

tions and make it possidble to study in detail the alterafions in the

circulation which occur under these circumstances.

Two other possibilities
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Studies Carried on in the Chemical Taboratory on Nephritis and Cyanosis

and Physical Chemigtyy of the Blood.

Dr. Van Slyke, Dr. Lundsgaard, Dr. Hastings, Dr. Salvesen, Dr. Linder,
Dr. Heidelberger, Dr. Neill and Miss Hiller.

Report by Dr. Van Slyke.

Cyanosis.

A review and theoretical consideration of the causes of
cyanosis has been prepared for publication ty lundsgaard and Van Slyke.
Lund sgaard had éreviously demonstrated that the factor responsible
for the production of cyanosis is the concentration of reduced hemo-
globin in the capillary bdloocd, and our study resolved itself into an
investigation of the quantitative effects of the factors contributory
thereto. The contributory factors are (l)}. , the degree of oxygen
unsaturation of the arterial blood coming f;om aerated lung areas;
(2) &, the proportion of blood passing from the right heart to the
left through unaerated channels; (3)42 , the ozygen consumption in
the capillaries; (4) T, the total hemoglobin content. In effective-
ness in causing the presence of reduced hemoglobin in the capillary
blood, these four factors rank in the order named. For example‘an in-
crease of 50 per cent of the distance between normal and maximum in
each factor increases the capillary reduced hemoglobin content from
the normal 2.6, expressed in grams per 100 cc. of blood, to 9.3, 6.4,
4.5, and 2.8, respectively, 4 to 6 being the range at which cyanosis
usually becomes visible. The combined effect of the factors was found

to be expressible by the equation

C =-2 T 4D
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There arc various o*her factors whiskh ricdiiy the coloratioen. Such
are local skin wascularity, pigsentation, tnickness of epidermis.

The main clinical conditions in which cyanosis is a symptom have
becn considered in connection witn the causative and modifyirg factors
present, and attemmpéts have been made to estimate the functional and
anatcmical significance of the cianosis in certain of these conditions.
Nephritisg.

In the nephritis werk Linder and Lundsgaard have contimed

their studies of blgod protein and blood volume chenscs. They find in

glomerular nopnritis and pephrosis (terms used in the scnse of Volhard
and Fakr) that the total protein content of the plasma is usually re-
duced belov: th> normal; 14 varies from 3.5 to 5.5 grams per 100 cc.
caapared with the rnorral 6 to 7. In all the cases of these two types

studied a fall in the &albumin ratio below the normal occurred.
~lohulin

Since albumin is the protein chiefly excreted in tho urine, the readiest
explanation for its relative (and usually absolute) deficit in the
plasma is diract loss by excretion. VWhether this is the entire explana-
ticn 1s uncertain, however. The excretion of albumin and globulin in
the urine of these patients is being studied with the above point of

view.

, In cases of ngphresclerosis and functional albumimaria the

plasma proteins wers normal.

The cause of the low concentration of proteins in the plasma
content observed in many nephritics lr.ec been an object of speculation
since the time of Brisht. There were two possibilities: either there

was a loss of protein from the body, or the blood was diluted with
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retained water (hydremic plothora). In order to obtain data that
might lead to a decision, blooa volume determinations by Keith,
Rowntree, and Geraght;'s "Vital Red" method, repeated at intervals
over varying periods of time have besen performed on patients with
low plasma proteins. In no instances, even when there was great
edera, hae the blood volume been found ebnormally high. Ve have
tus far had no cases in which a plethoric hydremia existed. The
low protein content appears due entirely to a dimimution in the total
amount of plasme protcins in the body. The latter, calculated from
the protein concentration and thz plasma volume, have been found to
be about 8.5 grams por kilo body weight in normal subjzcts. In the
nephritics with low plasma protein concentration the figure varied
between 1.5 and 3.0 grams.

In some cases 2 rise towards normal of the total plasma
proteins was observed to accompany clinical improvemsnt. The increase
in plasiwa proteins did not occur until after edema had disappeared.
It does not appear probable that the low plasma protein content is

a factor in the productica of edema.

Blood Gases.

With Dr. Neill the details have bteen perfected'forrutili;
zing the "constant volume" blood gas apparatus for all blood gas
analyses. The gases are extracted in thes same manner used with.the
former "constant pressure" apparatus. The measurement of the gas,
however, is based on the principle of reducing it to an arbitrarily
chosen, convenient, definite volume (5 cc., 2 cc., or 9.5 ce.), and
measuring on a mercury manometer the pressure which the gases exert

when compressed to that volume. The amount of gas present is proport-

ional to the pressure. In the former apparatus the pressure of meas-

[4




155

urement was consteni (at atmospheric), the mass of gas besing meas-
ured by the volume. In the present apparatus tne volume is constant,
the mass of gas being measursd by the pressure. A great gain in
accuracy is obtained, because we can now choose conditions of measure-
ment such that the error in measuring the volume of gas shall be no
greater than the error in measurirng the pressure, e.g. with the volume
of gas at 5 cc., 2s in our most accurate CO, determinations, and the
pressure to be measured at 200 to 300 mm. of mercury, both volume
and pressure can be measured to 1 part per 1000, and the sum of er-
rors in both measurements is only 2 parts per 1000. The manipalation
of the apparatus is so simple that this depree of accuracy is, in
fact, attained in our routinz determinations. Refinement to this
point was forced upor us in order to obtain data from which we could
determine the effect of oxygenation and reduction on the base-binding
power of hemoglobin.
Physical Chiemistry of Hemoglobin.

As reported in October, we found that et pH 7.4 the sodium
salt of oxyhemoglobin bdinds 2.15, reduced hemoglobin 1.47 eguivalents

of Na per molecule of hemoglobin, the difference being 0.68 equivae

lents of alkali; i.e., if reduced hemoglobin is oxygenated, its acidlt: -

is augmented so that it binds at the same pH 0.68 more equivalents

of Na per molecule. However, we found that in blood :che changs from
complete reduction to oxygenation increased the alkali bound by pro-
teins only by 0.56, instead of 0.68 equivalents per molecule of hemo-‘
globin. This difference we were unable to explain at the time.

We believe, however, that it is now completely explained.

Hastings, Neill, and Harington have found that in hemolyzed blood




the same effect of oxygenation is obtained as in the solutions of
pure sodium hemoglotinate. The formerly observed difference between
the solution and the blood is therefore attributable to the confine-
ment of the hemolobin in the cclls of the blood.

Physical Chemistry of the Entire Blood.

The work done in Pexing bty Van Slyks, Wu, and McLean, and
here reported was & development of thae studies of the physical chemi-

stry of +he blcod on which thir laceratery ic 2ngagedl. It ha

&

veon
known that at normal pH the chloride and bicarbonate in the cells are
only about half as concentr~ted as in the serum although bdoth Cl and
HCO, pass readily through the cell walls. On the other hand the hy-
drogen ion concentration is greater in the celis than in the serum
although the cell rembranes appear perm2able to n* ions. By some
mechanism i% was knovn that the Cl and HCOz distribution is so regu-
lated that it enables the indiffusible cell buffers (hemoglobin) to
act throush the cell wall and assist in maintaining the neutrality

of the serum with nearly the same dsgree of efficlency that the hemo-
globin would exert were it directly dissolved in the serum. We bhad
no explanations, other than vitalistic ones, for these phenomena, nor
for the fact that rise of COp tension causes the cells to take water
from the serum. The discovery of the magnitude of the amounts of al-
kali with which hemoglobin combines, and the great effect of changing
pH on the alkali combined, iniicatea, the mamer in which a common
explanation could be f ouhd for the above phenomena, on the basis of
the known laws of solutions. The problem was solved by combining the
three physiochemical laws whizh govern the Gistribution of electro-
lytes between solutions at osmotic equilibrium on two sides of a mem-

brane, which is permeable for only part of the ions present. These
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laws may be expressed, for thz conditions found in the blood as fol-

lows.

1. For electrical neutrality cations and anions must be equal

at reactions as near the reutral point as the bloed E* and OH” ions
are negligible, and the base is combined partly with monovalent anions
(C1" and HCO3 ), partly with protein. Representing the concentration
of total cell base as {B:}c , that of the monovalent anions as {:;f ,
that of the negatively ionized protein, or protein combined with al-

kali, as “P’;)c' ani similar values in the serum as [B'] , (2] , and
8 §

(Pg , we have, assuming complete electrolyte dissociation,

LB? =+ (]
Gl - (%

II. According to Donnan's law, when electrolyte solutions are
separated by a membrane permeable for only part of the ions, the mono-
valent permeable ions so distribute themselves that the ratio of the
concentration of any anion in the cell to the concentration of the same
anion in the serum is the same as that of any other anion, and the re-
ciprocal of that of any cétion. For the permeable ions in blood, there-

fore, we have the following distribution:

e e oo 0T .,

c = c =
+ - = -
) P fedgl, Ay

the letter "r" being used to indicate the common ratio.
I1II. For osmotic equality between cell contents and serum the

concentration of osmotically.active ions and molecules in each must
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approximrate qguilitv. We found that the unit of osnotic concerntra-

tion is not the ratio dissolved substance  bul dissclved substance |
volume of soiution water

so that 1C1JC represents the cquivalerts 51 chloride per kilo or water

in the cells, not the chioride per liter of cells. The total con-
centration of the osmot ically active substinces in ,the serum may

be represcnted as 2 EBAE + [Bfg, sincc the salts represented by Ba,
arc dissociated into two osmotically active ions Lt and A° , while
the protein salt [BP] dissociates into ions of wiich only one B* ,
has important osmotic activity, [Pl having so little that it may be
neglected. In the case of the cell contents we must add to the
oamotic activity of the clectrolytes that of the heuoglobin, which

is about 1/10 of the total. Therefore, if the osrotic concentra-

tion in cells and serum are even we have

2B, + PR, = 2/ «+ [eef +[_Hb]c

s
The accuracy of this equation was demonstrated by analyses of cells

and serum.

By combining the above equationswe obtain finally one which
expresses the relatigﬁshig between the electrolyte distribution an§
the alkali bound by the blood proteins, viz. S

_ . - ] = v - " 7 -
r-[H"}s = (o1, fucoz) = 1 -3, + el - e

=gt 1 y [rp. apy
e I [c::L:S ‘:Hco:;}s 2; {Bg - ‘tBP.’s)

This equation was tested quantitatively by analysis of the
serun and'cells of blood after it had been subjected to varring 002
tensims. It was-foumd to agree nearly within the limit of experi-

- o, , )
mental errer in H , 61 , and HCOs ratios-
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The water distribution was calculated as follows: the

equation of osmotically active substances may be written as

248l - (B = 2(8 - (B, +(mf

or if we use (B)s to indicate the scrum base, (B)

c tre cell base,

etc., per kilo of blood, we may write it as

2 (B), - FBP)S -2, - @) + @),
(H20) (H,0),
(H50) ¢ _ 2 (8), - (®P),
(z".o)c 2 (B)c - (BP)C+ (Hb)c

The distributdon of water between serum and cells was
found within the limits of analytical error to be related to the
amount of base bound by the cell protecins in the manner indicated by

the last of the above equations.

Electrgbyte Digtribution and Osmotic Pressure between Blood Serum and

Edema Fluig.
The laws above discussed governing the distribution of salts

and water between serum and cells in the blood appear sufficient to
explain also the distribution between the serum &nd edems fluid. The
equation ei#);‘esing the theoretical relationships differs from that de-
veloped abov;, because not only the anions, but also the alkali cations
appear freely diffusible through the memberanes separating blood from
edema fluid. It is similar, however, in predicting a smaller Cl and

HCOs concentration and a greater Na concentration in the serum than in

the fluid. Analyses of serum and fluid recently published by Atchley,

Loeb, and Palmer yielded results which agreed with the distribution




values predicied, as closely as the latter could be calculated

from the data. More complete analyses of serum and fluid from ed-
ematous patients have been made by Hastings and Salvesen, who find
that the agreement between the predicted and observed Cl and KCOgz
ratios is quantitative, and that between the la ratios is approximate.

The osmotic pressure theorctically predicted camnot be
equal on both sides of a membrane when, as in this case, all the
anions and cations except protein fail to Cii uswiiro-ah. The pres-
sure must be towards the solution with the greater protein content,
viz. the serum. Dr. Hastings has prepared collodion membranes simu-
lating in permeability the body membranes that separate serum and edema
fluid. With these membranes and a micro-osmometer he has devised, he
has determined that the osmotic pressure in the serum exceeds that in
the edema fluid by 15 to 20 mm., of mercury.

The osmotic pressure is, therefore, in the direction that
would cause fluid to pass from the tissue spaces into the serum. It
consequenuly appears that forces other than csmetic pressure are in-
volved in the passage of fluid in the direction from the blood to the
serous cavities and intercellular spaces.v

Salvesen is étudyi.ng the mineral aﬁd protein composition of
nephritic seruwm. He finds that among the mineral constituents, calcium
is peculiar in that it parallels the protein content. It also exists
in higher concentration than it can attain iﬁ protein-free solutions
containing carbonate and phosphate concentrations equal to those in sarum.
At times in nephritis the calcium falls as low as in parathyroidectomized
dogs with tetany. Yet the nephritic may got have tetany. A preliminary

explamation of the phenomena is that a large part of the serum calciunm
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is combined in non-ionized form with protein. It is thais part that
varies parallel to the protein content. The ionized calcium, on the
other hand, may be the part that is lost by parathyroidectomized ani-
wals, lack of it causing tetany.

To test the probability that slishtly fonized calcium pro-
tein compounds exist in the serum, Hastings, Murray, and Miss Hiller
are engaged in preparing calcium salts of the separate serum proteins.
The degree of dissociation of these salts will be measured by means
of the solubility product method, and if possible by the oclectraumetric
method also.

The method of Heidelberker for preparing crystalline horse

hemoglobin has been applied successfully by him to preparine heno-

globin from bdlocds of the guinea pig, rat, sheep, and donkey.
Stvidy_of Fhewmatic Fever.
Dr. Swift, Dp. Miller and Dr. Boots.
Report by Dr. Swift.

The clinical study of rheumatic fever has been contimed
in the directions’previously outlined. Because of the close relation-
ship between this infecti&ﬁ and chronic heart disease it is necessary
to follow all of our patients for long periods after recovery from the
acute attack. The real 1life history of the malady can, therefore, be
written only after many years, for only by repeated observation of the

same individusals can the influence of certain abnormalities in the

th

irsy
stages of the infection be correlated wiﬁh later pathnological proceszes.
Thus, for example, previous clinical studies indicated that from 30 per
cent to 50 per cent of patients with rheumatic fever develop signs

of endocarditis or chronic cardiac valvular disease. The studies by

Dr. Cohn and myself, mentioned in previous reports but completed with-
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in the past year, show 3tat at least 90 per ceut of our patients had
abnormal electrocardicgrams while under observation in the wards.
These results indicate either that the heart muscle, the impulse
conduction system and branches of the coronary artery are affected
during the acute disezse more cften than is the lining membrane

of the heart, or *that our methods for detecting myocardial disturb-

ance are more accurate than those for detecting endocardial injury.

These instrumental xifm’ of cardiac involvement zre often only
temporary; lasting from one day to a week, a period of time similar
in Juration to that often seen in a sinzle iaflamed jJoint of a pa-
tient with rheumatic arthritis. This sug~ests that some of the car-
diac lesions, at least, are similar in rnaturc to those present in
the joint tissues. The relation of these evidences of transitory
lesions to the more deep-seated injuries found in chronic heart
disease is the subject of investigation at the present time.

The histopathology of rheumatic fever is almost entirely
founded upon study of material obtained postmortem, and hence from
subjects who were victims of the chronic forms of the disease, especie
ally those who had succumbed to heart failure. The heart, thersfore,
has been the principal organ studied. In recent years subcutaneous
fidbroid nodules removed both postmortem ard during life have been

studied microscopically. Two pathologists have feported upon the

investigation of joint tissues obtained postmortem. Because of the
desirability of knowing the nature of the earlier lesions we have,

during the past year, excised small portions of tissue from acutely
inflamed joints of patients in the early days of an attack of rheu-
matic fever and subtmitted then; to histological and cultural examinie

tion. So far, the cultures have been sterile. The microscopic exa-
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mination reveals cmall foci of inflammation in 211 of the joint tis-
sues, but most marksd in the synofgll membranes. A very striking feature
is the involvement of sm2ll bloud vessels consisting ab times of oc-
clusion of the vessels with proliferated lining cells, and 2t other

times of m-rized accumulation of endotheliod cells together with poly-

morphonuclear leukocytes in the perivascular spaces. This implica--

tion of the smaller blood vesseis is a feature of most of the lesions
of rheumatic fever,- whether in the brain, heart, subcutaneous tis-
sues, or joints, as a part of chorea, myocarditis, rheumatic nodules,
or arthritis, respectively. It is probable that other structures
such as the mascles, and possibly the kidneys, are similarly affected
by the viras of the disezss.

Dr. Miller and I are attemptingto reproduce some of the les-
jons of rheumatic fever in rabbits, and are using the type of reaction
above describad as the basis for comparison. For inoculum we have em-
ployed rheumatic heart valves, subcutanecus fibroid nodules, and joint
fluid, Ve have introduced the inoculum into the veins, peritoneal ca-
vity, anterior chamber of the eyes, and into the testicles. By in-
tratesticular inoculation a mild interstitial orchitis has been pro-
duced in certain series of rabbits and carried along through several
generations. The op%ﬁnﬁm conditions for the pfoduction of these les-
ions are now under inVesfigatioﬁ énd‘several extenéive'ééries'of-conp
trols are under observation. The optimum time for transfer seems to
be about a month. Shorter periods have resulted in a failure to carry

on the peculiar lesions. The report of the results obtained so far

S D P

can only be considered preliminary in nature; but the findings are suf-

ficiently encouraring to continue work along this line.
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Drs. Boots and Miller have canpleted a therapautic stud;
of neocinchophen (etihyl ester of parametlyl phenylcinchoninic acid)
and novatophan (ethyl ester of phenylcinchoninic acid). These twc
drugs are closely related; the former, also appearing under the tiade
name of tolysin, is deing exiensively adverilsed as a noninjuricas
substitute for the salicrlates in the treatment of rheumatism. Scme
observers in toxicological studies with laboratory animals have re-
ported that only subtoxic doses are absored from the gastro-intestimal
tract. Our studies with patients, on the other hand, indicate that
doses of the drug sufficient to control campletely the evidence of
arthritis and of genazral infection are not infreqnently accompanied
by slisht irritation of the kiiney, and occasionall;r by severe al-
bumimirga and nmumerous casts. Other mild toxic symptoms are also
sesn. Moreover, when the drug is discontimued a certain mumber of
patients have had relapses in a manner similar to that seen at times
following the withdrawal of salicylates. Occasionally a patient is
encountered who does not respond well to neocinchophen but who shows
marked effect from the salicylates; likewise, neocinchophen can some-
times be safely and efficiently used in patients with a marked idio=
syncrasy to the salicylates. There is no dcubt that these newer drugs
are valuable additions to our therapeutic armamentarium; dbut, in so
far as we can determine, their action is similar to that of the older

salicylates in that they seem to have a favorable action upon certain

of the distressing manifestations of the disease rather than a definite

curative effect.
Dr. Boots and I have completed a study of joiut sensitiza-
tion with nonhemolytic streptococci. It has beea previously claimed

by Henry and by Faber that the joinds of rabbits may be rendered more
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sensitive to invasion ¢f these cocecl from the blood stream if the
Jjoints were previously injected with small amounts of killed homo-~
logous cocel or exiracts of these micro-organisms. Upon the basis
of these experiments trey explained the pathogenesis of rheumatic
arthritis. The recent workx of besredwa and of Gay, on the other hand,
would indicate that these tissues might be immunized by this local
treatment. Our work has failed to demonstrnte either a sensitiza-
tion or increased resistance to infection in joinis injected with
either vaccire or bacterial extract. Jdoints so treated were atout
as liatle to involvement as tho other joints of the same animntls
after inoculating them intravencusly with living streptococci. Ve,
therefore, do not thirk any experiments up to the present time prove
that tre arthritis of rhewnvtic fever is a phencmenon of hypersensi-
tization.

Mrs. Lancefield and I nave been trying to demonstrate im-
mune bodies against nonhemolytic streptococci in the blood of rheummtic
fever patients. As a starting point we used the results of Kinsella
and myself, viz: - (1) That certain nornhemolytic streptococcl possess
extensively reacting substances po that using extracts of them as re-
agents with complement binding tests the préaence of immune bodies
in many rabbits inoculated with different strains of streptococci
could be demonstrated. We might designate such strains as "master
strains, (2) In the blood of patients suffering from streptococcus
viridans endocarditis it was possible to demonstrate complement bind-
ing antibodies when.extracts of the homologous strain obtained in
blood cultures were used am antigens.

Ve had never tested for cross fixation with the serum of

these patients and the "master strains™ of streptococci; so that in
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the past voar we obizined serum and blocd cultures from paticnts in
Mt. Sinai and St. Luke's nospital for this purpnse. In spite ol
cortirusd efforts to find thew, only a few cases were available for

these tests. Liuchk %im2 was consumed in preparing antigens that would

react satisfactorily with the serum of patients. The results with the
few cases available indicate that, with previcusly devised metlaods,
complement fixinzg antibodies could be demonsirated cnly against the
strain of streptococci producing the endocarditis in a given case,
but not against the “master strains."

Ve then prepared extiracts of nonhemclytic streptocceci by
the method recenily devised by Avery and Heldelberrer for the demon-
stration of the nonspscific "P" cubstance of pneumococci. This method
seems L0 givs a mcre extensively recctins antigen, but we have not
had enotgh material from patients with streptococcus endocarditis to
teat it thoroughly.

We have also testel the serum of a mumber of rheumatic

fever patients with our "master strains™, but up to the present time

have been unable to demonstrate any definite antibodies against sirep-
tococci. This failure may be due to (1) insufficiently sensitive re-
agents; (2) absolute specificity of reaction between antibody and ho-
mologous antigen; or {3) to absence of antibody against streptococci
due to the possibility that these organisms are not the etiologic agents
in this disease. Until our methods are more extensively tested we shall
be unable to decids which of these possibilities must be eliminated.

The Pathological Laboratory.
Dr. Brarch.

During the past y2ar there have been 10 cases autopsied. o

of these cases came from the respiratory service, 3 from the rheumatic




3 from the cardiac, and one from ths nephritic. They include:

3 cases of curonic valvular disease of rheumatic origin,
Aschoff Bodies having been found in all cases,

1 of coronmary artery thrombosis of non-specific origin;

2 septicemias, one due to a meningococcus and the other to
a staphylococcus. In both cf these there was a purulent arthritis
found.

1 case cf subacute bacterial endocarditis, the etiological
agent being a hemolytic hemophylic bacillus.

2 cases ¢f lobar pneumonia - pneumccoccus type I and III
being isolated, respectively. The casa associated with the pneumo-~
coccus type I was a semm treated individuval in which an organiuing
pneumenia was present and an unusual form of pneumococcus endocardi-
tis of the mitral valve.

1 case of pyelonephritis (staphylococcus) engrafted on a
nephrcsclerotic kidney. This latter conforms to the type of diffuse
sclerosis (arterio-capillary fibrosis (Gull and Sutton)or diffuse
hyperplastic sclerosis (Evans) ) as vascular changes in spleen and
heart are also present as well as those in the kiduney.

Two of the above cases have been written up for publication:
one with Dr. Miller - “Subacute Bacterial Endocarditis Due to a Haemo-
lytic Haemophilic Bacillus (Haemolytic Influenza Bacillus?)", and the
other with Dr. Stewart - "Fheumatic Pancarditis, with Calcification
of Myocardium and Mural Endocardium,”

0f 2 surgical specimens one, a gland from a case of infective
mononucleosis, was mest interesting.

Dr. Branch has also been engaged in studying the pulmonary




lasions produvcew in mice %y expeosinzg the
talning pneumococci in suspension. This

previously.
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